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(54) Microstrip to coax vertical launcher using conductive, compressible and solder less 
interconnects 



(57) Coax to microstrip orthogonal launchers (10) 
that use a compressible fuzz button center conductor as 
a solderless interconnect. The launcher comprises a 
coaxial connector (14) having a center conductor (15) 
that contacts a compressible fuzz button interconnect 
(20). In certain embodiments, the fuzz button intercon- 
nect directly contacts one end of a microstrip line (36). 
In another embodiment, the microstrip line is formed on 
a curved microstrip circuit board (30), and the fuzz but- 
ton interconnect contacts a pin (47) that has a thin metal 
tab (48) that is adhesively secured to the one end of the 
microstrip line. In all embodiments, a second coaxial 
connector (1 7) has a center conductor that contacts the 
opposite end of the microstrip conductor line. The 
present invention eliminates need for precise soldering 
by using the fuzz button interconnect to create a solder- 
less compression contact between the coaxial connec- 
tor and the microstrip line. The present invention 
provides a simple way to vertically launch an RF signal 
onto microstrip transmission line from a coaxial cable 
and operates at frequencies up to 18 GHz. 



Fig. 1 
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Description ; . -> \^ . ' * 

BACKGROUND . * ; , ; - : «-; rs - . ; 

* .... . • ••V <; t T, . -3/. . - 9.-*. 

[0001 ] . The present invention relates generally to coax - 5 
to microstrip orthogonal launchers, and; more particu- 
larly, to coax to microstrip orthogonal launchers that use ; 
a compressible, fuzz button center conductor as a sp!d T , 
erless interconnection. ... , ... , . „ \ v 
[00021 Current active array- microstrip corporate feeds : io 
require precise spidering pf wires onto a niicrpsjrip-line 
through a machined hole or trough. For { large arrays, the , 
large number of vertical jmerconnects Requiring this pre- . , 
cise soldering Jn the feed requires ,a large amount of - , 
hands-on physical labor. Therefore, 1 it: wpuld be„.an is 
advance in the artjto eliminate :the requirement for pre- ■ 
cise sobering and .thus lessen the amount of physical : ^ 
labor required to manufacture the array corporate feed, • , 
[0003] . .. Also a current state of thwart vertical coax to_ 
-microstrip launcher, used by the assignee of the present ,20 
invention, opera(esup,to.a frequency of about 12 GHz. It 
would be $n advance in the art tojiave a vertical coax to ; 1 
microstrip launcher that operates at a higher frequency. . 
[0004] Accordingly,- it. is an objective of the present . ; 
invention to provide for coax to microstrip orthogonal : 25 
launchers that use a compressible fuzz button center 
conductor. as a soiderless interconnection, ft is a further., 
objective of -the : present invention 
microstrip orthogonal iaunchers^that operate-at a fre— ; 
quency substantially, higher, than conventional qrthogo- so 
nal launchers. ::; ■ -:- r- :i —y : . • . . 

SUMMARY OF THE xmEH^OH ^ z 

[0005] Jo .accomplish the above and other objective 35 
the present invention provides for improved coax to , 
microstrip orthogonal launchers that comprise a com- . 
pressible fuzz button center conductor as a solderless 
interconnection- In general I, the orthogonal coax to v ? 
microstrip launcher }0 comprises a coaxial -connector 40 
having a center conductor that contacts a compressible 
fuzz button interconnect. In. certain, embodiments. the : .■; 
fuzz button interconnect contacts one end of a r micros- . 
trip line. In another embodiment. ;the microstrip line iSui, 
formed on a, curved micrpstrip^circuit board t and the * .; 45 
fuzz button interconnect contacts, a pin that has a thin. * 
metal tab that is adhesively . secured to the one end of 
the microstrip line ; v In a!! embodiments, ^second coaxial - 
connector has a center T cpnductpr r connected to the ? . v 
other end pf the microstrip cond?:cto^ line,,. : r ; r r -so 
[0006] The necessity for precise solder jng required by . 
conyerrtipnal/cpax to. microstrip orthogonal launchers is ? 
greatly simplified if not eliminatedrby using.the fuzz but- : •* 
ton interconnect to create a solderless compression ..; 
contact. between the. center pin of the coaxiajxonnector, 55 
and the microstrip line. The present invention provides a .; 
simple way to vertically launch an RF signal onto micro- , 
strip transmission line from a coaxial cable. r"The. present 
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invention operates at a frequency of up to 18 GHz, 
which is a wider frequency band than has been 
achieved in prior art devices. The use of compressible 
fuzz button interconnects eliminates the need forward 
solder connectors required in previous hard wired 
'designs... .... , , , . . <J 

[0007]. The present invention was specifically , 
designed for use on an active array antenna currently 
underdevelopment by the assignee of the. present 
invention to interconnect transmit/receive modules to a 
first level microstrip feed within a subarray; The present, 
invention, may. also be used to realize stack microstrip 
microwave integrated circuit modules for advanced 
receivers for use in radar and satellite applications, and. . 
low cost, assemblies for commercial wireless communi- 
cation equipment. ; 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] . The various features and advantages of the - 
present invention may be more readily understood with 
reference to the following detailed description taken in 
conjunction with the accompanying drawings, wherein 
like reference numerals represent like structural ele-. 
> ments, and in which: 

ifj,9/j V jS;-..an exploded isometric view of a^first:^ 
r ^rpbpG^irTient,of an orthogonal coax to microstrip - 
1 launcher ,in accordance with the principles of the 
present invention; 

Fig. 2 is a cross sectionai side view of the orthogo- 
nal coax to microstrip launcher pf Fig. 1 ; 
Fig. 3 is a side view pf the launcher of Fig. 2 show- 
ing a quasi-channelized 50 ohm microstrip line 
/ .employed therein: . : 

1 Figs, 4a .and 4b show top and bottom views of a cir- . 
cuit board comprising the microstrip line employed . 
\n the launcher of , Fig. t; 1 

. Fig. 5 is a graph showing return loss of a reduced to 
\ practice prototype of the first embodiment ol the 
present invention; t ; 

iFig, 6 is a graph showing insertion loss of the 
-reduced to practice prototype pf the first embodi- 
ment of the present jnvention; 

Fig ? 7 is a cross -sectional side view of a. second, 
-embodiment of an, orthogonal coax to microstrip 
: launcher in accordance with the present invention; 

Fig. 8 is a cross sectional side view v .of a third . 

embodiment ol an orthogonal coax, to microstrip 
( launcher in.accordance with the present invention; 

Fig .9. is a graph showing return loss of a reduced to: 

practice prototype of the third embodiment ofthe 

present invention; and . 

, Fig. 10 is a graph showing insertion loss of the third 
.embodiment of the of the third embodiment of the 
present invention. - - v \ ;. 
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DETAILED DESCRIPTION 

[0009] * ' Referring to the drawing figures, Fig. lis^&rT '\ 
exploded isometric view of a first embodiment of jaf£'* 
orthogonal coax to microstrip launcher 10 "In accorft-^/5 
ance with the principles of the present invention Z'aWd* 0 
Fig. 2 is a cross sectional side view" of the orthogonal' 
coax to microstrip launcher 10 taken along its center- 7 * 
line. This first embodiment of the launchiar r ir^6Cts'* : an RF r,i 1 
signal frbrri the bottom of the launched r t0: r - J r f ] '- nr io 
[0010] ' The first embodiment of the orth6gbha(l r bok6? ? t6 : 
microstrip launcher 10 eomprisesa fewer metal plate'i'i' " u 
that has a hole 12 disposed therethrough arid a plurafify >trn 
of threaded holes 13 i: th^ein: ^ coaxfal cohrVectdr V 1 4 
having a solid center ix^ductdr^ 5 is secured to theffe>ot : ' - '75 
torn of the lower metal plate 1 1 such that the dent er^co'rV' 
ductor 15 extends into the hole 12. A dielectric sleeve^ 
21, such as a Teflon sleeve 21; fbV'fexanple^ l^ving^a 7 "^ 
central opening 22 therethrough is disposed in the hole 
12. A compressible fuzz button-interconnect 20 is d^°'"2o 
posed inlhe centraf opening 22 and contacts the solid* 
center conductor 1 5. A plurality of threaded holes 1 6 are ' * " 
disposed in a lateral sidewail of the lower metal plate 1 1>. ' 
[0011] A microstrip circuit board 30 is disposed' adja- ^ 
cent to and abuts the lower metal plate 11. The micros- :A 2S 
trip circuit board 30 is comprised of a lower ground 
plane* 31, *& deritral dielectric layen 32 and 'an upper 
grduKar^fehiB 33. 1 A-groove 34~ is dispdsecnfif ftifef^ulbper 
ground plane 33 to expose the central diere^lG^la^er 
32, and a microstrip line or conductor 36i£fo?rrYed ther- 30 
eon that extends from a lateral edge of the microstrip 
circuit board 30* to a plated via 35 that is disposed 
through the microstrip circuit board 30 iand aligns with 
the fuzz button irfterconne&t 20. A cylindrical portion bf 
the lower ground plane 31 is also removed \6 prdv7d£-a 35 
conductive pad 39 that contacfe the via 35 aYid : the fuzz 
button interconnect 20. The conductive p&d 39 is : insu- 
lated from the lower ground* plane 3T by the gap 
between them formed by the.rerrioved cylindrical por- 
tion of the lower ground plane 3 1>The Microstrip circuit 40 
board 30 has a plurality of through KbleS 37 th&t align 
with the plurality of threaded holes 13 in the lower metal 
plateau. A plurality of plated groSmd-vias 38 are 'dis- 
posed through the central dielectfid^layer 32 and corttafct 
the uppef and lower ground planes^31 T 33. A capfacitive 45 
disc 25 is disposed at an internal end of the miefoktrip 
line or conductor 36, and contactsthe via 35 aridthe 
end of the microstrip line or conductor 36. ^ * e 1 " 
[0012] An 'upper-metal' plate 40 igsdisposed on tdp ; of 
the upper: ground^ plane 33. The upper ?netal pl3te-40 so 
has an air- Channel 42 that extertds fftfm thetateraledge 
of the' microstrip circuit board 30 to the JdCsStion past the 
via. 35. The upper metal plate 40 has" a v plurality Gf 
through holes 41 therethrough: thair^kgn *with "the 
through holes 37 disposed through tffe r^croistrip^dreuit ss 
board 30 and the plurality of threadecPrtoles } 131n*e 
lower metal plate 11. A plurality of threaded holes 43 
are disposed in a lateral sidewail of the upper metal 



plate 40 that are substantially the same as the threaded 
holes 16 in the lower metal plate 11. A second coaxial 
connector 17 is secured to the threaded holes 16 in the 
lower metal plate 11 and the threaded holes 43 the 

-uppepmetal 0ISt#4O. -A center conductor (not shown) of - 
the^cbrtd coSxiair cftnheetdM7 : contacts oh the micro- 
strip'icormieror^e^ - ' sr- ^ \i \r J 
[OOitf]* "A cfiver plate ^fs^^posed^adjacent to the : 
upper metal plate 40 and has a plurality of th'rough'h'olSs 

' 45^11^ align wrtfi the ? throLi^h'bbleb 41 irf 'the upper' 

mental -platte d. A plurality of threafffecf machine screws 

46 'are di§pfos^"^ ; 

cov§r pl&te 441 1 the i 1hrbugh 5 'hoVes 41 in the Opp'er rrletal 

platd Wrihe ffrrSliigh bibles ^'3? : 'di^6sed through the" 1 

microstffji clrettft b1»rii'36, l ^nd thread into "the plurality 

of tftrteatf^'hofeS' iSMrt^ihe lowdf metal plate *ti to 

secem-the* orthibgdrtal ScoaSc-to microstrtfj launcher 10 
together. Al '--H-oo sn ^u oe^r ,. ■ „- *■ 

[0014] Thfe^uasi"chlnneiized ; 50 ohm microstrip line 
-36 is^cdnnected tb-a cap^crtive dfsc^s 1 iiseti to match • 
the disddntrnuity at ^the^or^ogdnkHjVrtdibhs 'shown in" 
Fig. 2. 4n the <5ehter dfthecapacit1v3 , dte8 t 25 is a plated 
via 35 thaft connects tb^arrietal fbacfe'd on fhe opposite 
side of th#circJjif bbard'SfX'THe metal pad 3§ is isolated 
fromihe-rhicrostrip groundplarWSl4iy%ri annulkr dea- v 
rout sr a>ea ftfte * s gap) -whose diameter ^substantially 
match'es* me^er^iamfflSP^ .the co^iaf connect6? L f4 
witfiih^ldtf^^ 

boarded i^mcbSififeSl. ^fhe metal p^kcl 39"ti'asfa diameter ' 
desigiifed-to be isiuSs^hSally equafto the diameter of tKtf'* 
fuzz button interconnect 20. The compressible fuzz'but- ^ 
ton interconnect 20 is used as the coax center conduc- 
tor and contacts the metaH*pad : 39 orYlthe microstrip 
circuit board 30 at one end while contacting the central 
- conductor 15 of the coaxial tdnnectoFl 4 at : the outer *' 
encR'THe diarrreterof thfe' ca^acitive disc 25 is adjusted 
to tune out the discontinuity atlhe orthogoh'al microstrip 
to fuzz button/coax junction. »° 1 - 
[0015] * Fig. 3 is a side view of the launcher 10 of Fig. 
:j 2 showing' a quasi-channelized 50 ohm microstrip' line 
or conductor^ empldyed Iherein. Fig. 0; 3 details the 
locations of-the micro^frip line 36 relative to the cavity 
40a artd thef plurality of grbwfid vias 38 that* contact the 
upper afid lower ground p/anes?'3i, ,h 
-10016] :, Rgsr4a and 4b "fehov/toj^'and bottom views of 
the milerostrip' efrdbit board 30 arwd its microstrip line *36 
employed irt ther liuncWer-ofFig-'h .' -The locations-of alf 
of thfe : ground ^ia&'3Sa^ 6hSwn7n 3 Figs. : 4a and 4b: The 
via 35 tH&t'cor^ca§*#fa^ interconnect' 20 is 

^hown. The capaoiflveft&ic^S^ shown at ? Sh mte/nal ' 
end* of» the l tfttob3Xtifr\^^&. THe capacitivK disc 25 is : 
alighied with the 'cdridtidive pJacf ^9, the via* 35, and the ' 
fuzzbutt&TI fot^rOT^ ' 
[0017] Rg. f - 5 is ia 1 graph showing^ return loss* of * a 
reduced t^prabtteeprototy^e of the first embodiment of' 
the drth6goh&r6o^a* to microstrip' launcher 10: The RF 
signaNs shown at the input j to the microstrip conductor 
36 ^rid the input fdf the fuzz button interconnect 20.* Fig. ' : 
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6 is a graph showing insertion loss of the reduced to 
practice prototype of the first embodiment of the orthog- 
onal coax to microstrip launcher 10. : '*« 
[0018] Fig. 7 is a cross sectional side view of a second 
embodiment ^of an orthogonal c coax : to microstrip 
launcher 10a in accordance with the^preserit indention. 
The second embodiment bf <4he orthogonal coax to 
microstrip launcher 10a is substantially the same as the 
f irst embodiment, but the coaxial connector 14 connects 
to the microstrip conductor 36 from abovepthroljgh the 
upper metal plate 43:. r <-+.?< - •"• ~ 
[0019] The second embodiment ;of the orthogonal 
coax to microstrip launcher 10a has a solid lower metal 
plate 1 1 with a plurality of threaded holes (riot shown) 
disposed therein. The threaded holes in-the soSid Idwer 
metal plate 11 are substantially r the ^same* at the 
threaded holes 13 described with reference to the first 
embodiment. A microstrip circuit board' 30 is disposed 
adjacent to the sOlid'iower metal plate 1 1 1 The" micros- 
trip circuit board 30 hasra lower ground pterie'31, a cen- 
tral dielectric ^ayer 32-and an-upper ground plane 33. A 
groove 34 is disposed in the upper ground plane 33 to 
expose the central dielectric layer 32, and a microstrip 
line or conductor 36 is formed thereon as. in the first 
embodiment: As in T the first embodiment, the micro&trip 
circuit board 30 has~a plurality of through holes (not 
shown)* that align with the plurality of ihreaded holes in 
the Idwer metal plate 1 1. A piuraiity-ef #ound vias 38 
are dispose-through the centraWielectfic layer 321and 
contact the upper and lower ground planes 31, 33. - - 
[0020] An upper metal plate 40 is disposed on top of 
the upper ground plane 33: The upper metal plate 40 
has an air channel 42 that extends from the lateral edge 
of the-microsirip circuit board 30 to the location past'the 
end of the microstrip conductor 36. A through hole 45 is 
formed at the end of the air channel 42 that is aligned 
with the end of the microstrip conductor 36. The upper 
metal plate 40 has a plurality of through holes (not 
shown) therethrough that align with the through holes 
disposed through the microstrip circuit board- 30 and the 
plurality of threaded holes in the Tower meta! plate 11. 
As in the first embodiment, a plurality of threaded holes 
(not shown) are disposed In a lateral sidewall of the 
upper metal plate 40 that match' the threaded holes (not 
shown) in the idwer metat plate 11: A second ' coaxial 
connector (not shown) is secured to the threaded holes 
in the lower and upper- metal plates 11 : , 40. A center 
conductor of the second coaxial connector contacts the 
microstrip conductor 36: Trie" upper%i^al plate 40 has a 
hole 45 therethrough, and a dief^ctrlc sleeve 2 1V such 
as a Teflon sleeve 21, for example, having" r a central 
opening 22 therethrough is disposed Ir? the hole 46. A 
fuzz button interconnect 20 is disposed in thecentral 
opening 22 and contacts the microstrip conductor 36. 
[0021]' A cover plate 44 is disposed adjacent to the 
upper metal plate 40 and has a plurality of through holes 
(not shown) ; that align with the through holes in the 
upper metal plate 40. A plurality of threaded machine 



screws (not shown) are disposed through the through 
holies in the cover plate 44, the through holes in the 
upper metal plate 40, the through holes disposed 
through the microstrip circuit board 30, and thread into 
5 the plurality of threaded holes in the lower metal plate 
1 1 to secure the orthogonal coax to microstrip launcher 

10 together. The cover plate 44 has a hole 46 therein 
that is aligned with the hole 45 in the upper metal plate 
40. : A coaxial connector 14 having a solid center con- 

io ductor 1 5 is secured to the top of the upper metal plate 
40 such that the center conductor 15 extends' into the * 
hole 46; and contacts the- fuzz button interconnect 20 
disposed in the dielectric sleeve 21 . v * 
[0022] -' r As in the first embodiment, a 'plurality of 

15 threaded holes (not shown) are- disposed Iri a lateral 
sidewall^of the lower metal plate 11; and a plurality of 
threaded holes (not shown) are disposed in a lateral 

- sidewall of the upp'er metal plate 40 that are substan- 
tially the same as the threaded holes 16 in the lower 

'20 metal plate 1 1 . A second coaxial connector (hot shown) 
is secured to the threaded holes in the lower metal plate 

1 1 and the threaded holes the upper metal plate 40 as 
in the first embodiment. A center conductor (not shown) 
of the second coaxial connector contacts on the micro- 

25 strip conductor 36. 

[0023] - In the second embodiment of the present 
invention, the fuzz button interconnect^ 20' is used-lo ver-'- 
tically launch an RF signal from the coaxial connector 
1 4 above the circuit board 30 onto the microstrip line 36. 

30 This technique uses a direct fuzz button interconnect 20 
to make contact between the microstrip line 36 and the 

- central conductor 15 of the coaxial connector 14. An 
opening in the outer shield of the coaxial connector 14 
is provides to prevent short-circuiting of the microstrip 

35 line 36 and to match the discontinuity at the orthogonal 
junction. By using the fuzz button interconnect 20, a 
blind solderless vertical coaxial to microstrip transition 
through an air cavity 40a onto the circuit board 30 is 
realized:'' r ^ ' ' : ' - ■ 

40 [0024] : Fig. 8 is a cross sectional side view of a third 
embodiment of an orthogonal coax to microstrip 
launcher 10b iri accordance with the present invention. 
The third embodiment of an orthogonal coax to micros- 
trip launcher 10b is simitar to the embodiment shown in 

45 Fig. 7. However, the third embodiment uses a microstrip 
circuit board 30 has a 90 degree radial bend therein. As 
is shown in Fig. 8i the central dielectric layer 32, the 
upper ground plane 33 and the upper ground'piane 33 
are radiiised so that the upper ground plane 33 ends 

so adjacent to the location of the hole in the dielectric 
sleeve*2l?" ,,r • * r * ~ 

[0025] A center pin'47 having a thin metal tab 48 at its 
end is r dispbsed"in the hole in the dielectric sifeeve 21 
and is used iW cooperation with a fuzz button intercon- 

55 riect^O that \i disposed behind the center pin 47. The 
metal tab 48 at the 5 end of the tapered portion of the 
coaxial center pin 47 is -electrically connected to the 
upper ground plane 33 using* an adhesive, such as an 
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eppxy adhesive, for example. The upper metal plate . 40. .■- 
is radiused to accept the radially bent microstrip prcyfe.-. 
board 30 as is shown in Fig. 8. . <?<x,u 
[0026] t^The third embodiment of the orthogonal coax^i 1 
to microstrip launcher 1 0b shown in Fig, 8 is an altecna-^ Js - 
tive approach to vertically launch an RF signar onto :a • r 
microstrip line. 36 from above the circuit board 30 which ? r 
involves shaping the circuit board *30^to form a 90s.'-? 
degree radial* bend. The coaxial center pin 47 has its. & 
thin metal tab 4& adhesively , secured wrth.epoxy. to the:.. , to 
microstrip line 36 prior toJnstalling the fuzz button inter- ^ 
connect 20, The performance of the vertical transition to 
provided by the third embodiment of :the:Orthogonab-r f ^ 
coax to microstrip launcher 1 0b operates to afrequency* \r 2. 
of aboutl 8 GHz. A prototype of the third embodiment of, r ,*5 
the orthogonal coax to microstriplauncher 10bjwas(fabr. u >: 
ricated and tested, and ; was found to perform property.- if 
[0027] Thus, coaxial . to microstrip orthogonal launqr^a^ 3. 
ers that use a compressible^ fuzz button center ^conduc,--;^, 
tor as a solderless interconnection ' have. : b.een r ,20 0 - 
disclosed. It is to be understood that the described.* 
embodiments are merely illustrative of some of the 
many, specific embodiments that represent applications 
of the principles of the present invention. Clearly-* ;, 4. 
numerous and other arrangements can be, readily , ^ 
devise^ by .those skilled in. the art without departing^] 
frorj^tl^scope p1 f the invention.: ; cr r r, :Ti .^ „ r j .ro^-sv^ 

Claims ,. • ^ •--•x i r.i.:C": =^v\ *yi-A v: 

1. An orthogonal coax to. microstrip launcher (10), A 
characterized by: .,. ^ r?\ . ... 5. 

'-. \ • '* j' -;; z<" « o 

a lower metal plate (1 1) having a hole<(t2) di$- ; 
posed therethrough; . ■ j ., 35 _ 

a coaxial connector (14) having a. cenjer cqrK. r .. Ljl 

, ductor (15) thatextends jntqtfie hole in. the iK j 6. 
. lower metal plate; , „ v ; k- . -..» 

a dielectric sleeve (21) having a central open-i.^ 
ing (22) therethrough, disposed in the, hole in^\4,o 
the lower metal plate; . !C ru . Cf ^ 
a compressible fuzz, button interconnect (20) r Jg; 
disposed in the central opening of toe dielectric ?r -- 
. sleeve that contacts the cerjter :cpr^uctor 1 cif-.the Zt * 

. .coaxial connector;. - . . : . r?1 r ,, ri . v<cH 0 45 r ._, 
a rnicrostrip circuit board (30) disposed^ adja- ^ r 
cerrt^to the lower metal plate that comprises a e 
, lower ground ..plane (31 ), a cental dielectric c 
layer (32), an upper groyn<i plane (33) having^a 

. ^microstrip conductor (36) ^formecj thereon that- . : . 
extends from a lateral edge of the microstrip^,- :Vd 
-circuit board . to, a plated ; via (3§) t t . disposed y - 
. - ^through the microstrip. circuit ; ,board that, c»n- cr : ^ 
neqts to a conductive pacj (39) ^sul§t^ r from .^-j -■ 
the lower grpund plape^that ^aligned with ihe^jss 

. fuzz ; button .interconnect, a.plurality of, plated^, , 41 - ? 
ground vias (38) disposed .through the t -ceptral ^ 
dielectric layer that contact the upper and Jower^ n - 



- >* ground planer jancba Gapacitive disc (25) that 
i;or ' contactS;tharvia><(35} and the end pf the micro- 
strip conductor;- 'tro: Mjfc" - *u - 

rn, >.an,uppier wetalr platee (40) disposed on the 1 
i; cupper groundrplane-(33) rhaving an>air channel 
r (42) that is-siibstantiaHy coextensive with the 
' :amicrostrip.:conductor (36);^ rb r, s-" 
c. - -a- second coaxi^ccoinQector <l7):,Jiaving a 
:ir>:«. center QQ0ductor» ; thatcCoptacts, the; microstrip- * 
v : .stpooduptprivaod r t o3 -o*- * - .itj.v. .j.ir > 

a cover plate (44) disposed adjacent. . to ^the, 
sno-yppe/metahplate.ic >c!rr)9 vrT r ,,j , 

rTh^rthogonah .coax tp) microstrip launcher (10) of i 
-claim; 1^pfe»af;aQt^rjz.ed .in thatr the dielectric sleeve fr 
^(21>.compqsesar Teflon sleeve. -.^ r 
:c-i5 £^ ii .. ^i.'3» * >icir: *.r ■»> .-s 
bThe c <v;thegor?atQPRx tp^miprpstrip, launcher (10) of z. 

claim Vor?{ characterized intthgt'^he^capacitive 

disp<25) is -.y^e^-to match^erdj^^^ 

orthogonal junction between the.micro^tcip^ine (36) ; 

and the coaxial cpnnector < r 1 7). ^ -q&o * ; 

-The orthogonal coax to microstrip; launcher (10) of 
any/ of ; claims > ; to, & 1 characterizedir^that the diam-, 
0er qJ,.the^^paottive djsp?{25) is^usted, to tune.. , 
rP4l?!^ijilWfiPMW^:-9}'j^ iM^ionrQTthogqnal- 's 
J^twee^^ipic^c^riPcCQnducrt^ aatj^erfuzz 1 
i^trttpn imerpeinn^ct^QJ^nci eenterj;<ppnductor-<15) \- 
of the 9oaxial : ponnectpr <^4). ;? .j ^ *t . :i 

JFhe, orthogonal; cgax to microstrip launcher ( t0> of 
« any^pf claims 3 , to 4, 3 characterizeK±.in^ that the fuzz 
button ji?rterponnect <(20) comprises a blind- solder-i; ?r 
less vertical po^xial to microstrip transition. \\r - 

An orthogonal coax to microstrip launcher (10a), 
characterized t>y: . - ^ 

- v .ju, u\i ? r<r'w nt. ^/ * T s 
^ni r a lowejv metal plate (1 1 ); • * ; 

f r a .microstrip circuit , board, (30) disposed adja- 

- 3 : cent ,tp the ,lpwer metaj plate that reomprises a m 
er lower ground pl^ne (31)^. a central dielectric 
tor: .layer (32), arv upper ground plane (33) having a< 

iV y micrestrip concJgctpfe(36):ffOFmed v thereon, and 

, 3 r a p^urajity ot ground vias (38) disposed through 
- ? r r the ceqtral- diele<^rip : Jayer^^hat contact , the 

■» ^pper^andrjpw^ . ), l o v< f, 

VJ ^-^n? upper jp^ta(^l^te:. t (40)i disppsed pn the - ,-r- 
»Jr.L , sUPRW\9Wntftfl4W§ (33> ^comprising an jair^.. 
o 5 v; .channel. (^8) ^^,ts^§ub^antjaUy^^ensive^ - , 
with )r iheM ^«!i§|5ipi{Cpnductor<t(36);* ancjna ^ ; 

^ ^hrc^gh^Gje c (4^ r ^hat jsrajigned with, the jriper ; 

,3 encj^jhe,miprp^rjpcc^ 
,ij sleeve (2 hayi»g a ceptral opeming <22) drs- , 
.^rPPs^liPi^ thrpugh;hole; 1 * T » ^ 

: a fuzz : butt§rj r interconnec]t(20) disposed in : the 
; i central topenyig that; .contacts the microstrip 
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7. 



conductor; 

a cover plate (44) disposed adjacent to the 
upper metal plate (40) having a hole (46) 
therein that aligns w*th the hole in the upper ; 
metal plate; 

a coaxial connector (14) having a solid center 
conductor (15) that extends into the hole (46)~ 
and contacts the fuzz button interconnect dis- 
posed in the dielectric sleeve; and 
a second coaxial connector (17) disposed at 
the end of the microstrip conductor having a 
center conductor -that contacts the microstrip 
conductor. " "^d" ■ 

An orthogonal coax to microstrip launcher (10b)7 
characterized by: y "** - -.. 



10 



16 



The orthogonal coax to microstrip launcher (10b) of 
any of claims 6 to 8, characterized in that the fuzz 
button interconnect (20) comprises a blind solder- 
less vertical coaxial to microstrip transition through 
an air cavity (40a) onto the microstrip conductor 
(30). 



8. 



a lower metal plate (11); 
a curved microstrip circuit board (36) disposed 
adjacent to the lower metal plate that com- 
prises a lower ground plane (31), a central die- 
lectric layer (32), and an upper-ground plane 
(33) having a microstrip conductor (36) formed^ 
thereon; " „ ^ 

an upper metal plate (40) having an internal 
contour that matches the contour of Jhe curved 
microstrip circuit board, and that comprises an 
air channel (42) that is substantially coSxfe/i- 
sive with the microstrip conductor, an^Jiavirig a 
through hole (45) that is aligned with "the Irther 
end of the microstrip conductor; 
a cover plate (44) disposed adjacent to the 
upper metal plate having a hole (46) therein 
that aligns with the hole in the upper metal ; 
plate; 

a dielectric sleeve (21) having a central open- 
ing (22) disposed in the hole in the upper metal 
plate and in the through hole of the upper mesial 
plate; 

a center pin (47) having a thin metal tab (48) at 
its end disposed in the hole in the dielectric 
sleeve (21) that is electrically connected to the 
upper ground plane (33) using an adhesive, 
a fuzz button interconnect (20) disposed injhe 
hole in the dielectric sleeve that contacts. the 
center pin; / ~& 

a coaxial connector (14) having, a center con- 
ductor (15) that extend^ into the hoie in. the 
cover plate and contacts the f u?z^button inter-' 
connect disposed in the dielectric sleeve- and 
a second coaxial conductor (17) disposed at " 
the end of the microstrip conductor having, a 
center conductor that contacts the micrbstrip 
conductor. ' * 

The orthogonal coax to microstrip launcher (10bXpf . 
claim 6 or 7, characterized in that the dielectric 1, 
sleeve (21) comprises a Teflon sleeve (21). 
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Fig. 4a 
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Fig. 4b 
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(54) Microstrip to coax vertical launcher using conductive, compressible and solderless 
interconnects 



(57) Coax to microstrip orthogonal launchers (10) 
that use a compressible fuzz button center conductor as 
a solderless interconnect. The launcher comprises a 
coaxial connector (14) having a center conductor (15) 
that contacts a compresstole fuzz button interconnect 
(20). In certain embodiments, the fuzz button intercon- 
nect directly contacts one end of a microstrip line (36). 
In another embodiment, the microstrip line is formed on 
a curved microstrip circuit board (30), and the fuzz but- 
ton interconnect contacts a pin (47) that has a thin metal 
tab (48) that is adhesively secured to the one end of the 
microstrip line. In ail embodiments, a second coaxial 
connector (17) has a center conductor that contacts the 
opposite end of the microstrip conductor line. The 
present invention eliminates need for precise soldering 
by using the fuzz button interconnect to create a solder- 
less compression contact between the coaxial connec- 
tor and the microstrip line. The present invention 
provides a simple way to vertically launch an RF signal 
onto microstrip transmission line from a coaxial cable 
and operates at frequencies up to 18 GHz. 
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